Limitations of postmortem assessment of human coronary artery size and luminal narrowing: differential effects of tissue fixation and processing on vessels with different degrees of atherosclerosis.
Numerous studies have utilized histologic sections of coronary arteries as the standard for testing the validity of the angiographic determination of coronary artery dimensions. However, little attention has been given to artifactual dimensional changes that occur during fixation and histologic processing of tissues (dehydration, clearing, embedding, sectioning and staining). Using planimetric techniques, the dimensional changes that occurred with fixation and processing were quantitated in 61 coronary artery segments with minimal or moderate to severe atherosclerosis obtained from 12 patients studied at autopsy. In vessels with minimal atherosclerotic narrowing, fixation and processing resulted in a decrease in total vessel cross-sectional area and luminal cross-sectional area (p less than or equal to 0.05), whereas absolute wall area (total vessel cross-sectional area minus luminal cross-sectional area) did not change (p = NS). These disproportionate changes resulted in an alteration in the relation between lumen and wall areas so that luminal cross-sectional area decreased from 47.6 +/- 8.5% of the total vessel cross-sectional area observed before fixation to 36.2 +/- 7% after processing (p less than or equal to 0.05). In vessels with moderate to severe atherosclerosis, both the total cross-sectional area and wall area decreased after fixation and processing (p less than or equal to 0.05), but luminal area did not change (p = NS). As a result, the percent luminal cross-sectional area in these vessels increased from 21.1 +/- 10.1% before fixation to 28.7 +/- 9.7% after processing (p less than 0.05).(ABSTRACT TRUNCATED AT 250 WORDS)